The first known collections of marine algae from Santa Rosa Reef, a submerged seamount located 46 km south-south-west of 
I N T R O D U C T I O N
Since 2000, the US National Oceanic and Atmospheric Administration (NOAA) Pacific Islands Fisheries Science Center (PIFSC) Coral Reef Ecosystem Division (CRED) has visited all tropical to subtropical Pacific islands that fall under US jurisdiction in order to document biodiversity and gain baseline understanding of reef communities in these locations. Voucher specimens of algae from these Reef Assessment and Monitoring Program (RAMP) research expeditions have improved our understanding of species diversity and abundance for many remote and unpopulated islands (Vroom et al., 2006; Tsuda et al., 2008 Tsuda et al., , 2011 Vroom & Timmers, 2009) , and are expanding known species ranges for many taxa. Recently, biologists at the Bishop Museum have begun to examine the thousands of algal specimens collected from the Mariana Islands during the 2003, 2005, and 2007 CRED expeditions, and are in the process of creating detailed species lists for each of the reef systems situated along the island chain.
As part of RAMP expeditions to the Mariana Islands, two unique algal collections were made at Santa Rosa Reef (the southernmost reef in the Mariana Islands) by P.S. Vroom and K.N. Page on 28 September 2003 and 7 October 2005, respectively (Figure 1 ). Santa Rosa Reef is a flat-topped submerged seamount (shallowest depth, 7 m below sea level) located 46 km south-south-west of Guam. The reef is characterized by moderate relief (Figure 2 ), scattered corals and few reef fish. Although the benthic communities at Santa Rosa Reef receive few direct anthropogenic impacts, the bank is a popular fishing location for sports fishers travelling from Guam. Subsequently, reduced fish populations may affect benthic communities.
Before the RAMP expeditions, no algae had ever been reported for Santa Rosa Reef. However, given its relatively close geographical proximity to Guam (see Figure 1) , it was hypothesized that the marine flora of Santa Rosa Reef would not differ from the algal species composition previously published for the Mariana Islands or for Micronesia as a whole. Guam is the largest (640 km 2 ), most populated ( 183,000 people) and southernmost island in the north -south oriented Mariana Islands with 332 reported species of marine benthic algae (Tsuda, 2003) , i.e. 38 blue-green algae (Cyanobacteria), 162 red algae (Rhodophyta), 32 brown algae (Phaeophyceae) and 100 green algae (Chlorophyta). Currently, the marine flora of Micronesia, which encompasses the Mariana Islands, Caroline Islands, Marshall Islands, Gilbert Islands (portion of Kiribati) and Ellice Islands (Tuvalu) is reported to contain 653 species of benthic marine algae (Tsuda & Wray, 1977; Tsuda, 1981; Lobban & Tsuda, 2003) .
The primary objective of this study was to document baseline algal species diversity starting in 2003 for Santa Rosa Reef, and compare taxa to the marine flora of Guam (Santa Rosa Reef's closest neighbour).
M A T E R I A L S A N D M E T H O D S
Algae were collected by SCUBA divers on 28 September 2003 and 7 October 2005 between the depths of 10.0 and 13.7 m. Algae were placed in plastic bags, labelled and frozen immediately after each dive. Prior to examination, the frozen plastic bags from each station were thawed in tap water. Thawed seawater was poured carefully out of the bag and replaced with 80% ethyl alcohol to prevent the delicate turf and epiphytes from decomposing. The collections were examined using a dissecting microscope, and epiphytes were separated. All specimens are deposited in the Herbarium Pacificum (BISH) at the Bishop Museum, Honolulu.
National Oceanic and Atmospheric Administration stations were designated by a code system, e.g. SAN-01-03, which denotes Santa Rosa Reef (SAN), station (01) 
R E S U L T S
A total of 32 algal species were collected during the 2003 and 2005 collections (see text and Appendix). Of these, 3 species represented cyanobacteria, 10 species were red algae, 4 species represented brown algae and 15 species represented green algae. 
First Polynesia -Micronesia record
Phylum CHLOROPHYTA Dasycladus vermicularis (Scopoli) Krasser in Beck & Zahlbruckner, 1898, 459, figure 8; Taylor, 1960, 99, pl. 4 (figure 2), pl. 6 (figures 2 & 8); Reyes, 1976, 150, pl. 5 (figure 8); Ohba, 1995, 25; Littler & Littler, 2000, 436. remarks Specimens are cylindrical or club-shaped (9 -25 mm tall and 3 mm diameter), brown-black, soft, fuzzy, uncalcified and grew in clusters on hard substrata. Transverse sections (BISH 748784) show whorls of branches initiating from a central siphon with each primary branchlet (240 mm diameter, 720 mm long) bearing 3 (occasionally 4) tiers of branchlets (each with single cell), i.e. each of the 3 secondary branchlets (140 mm diameter, 600 mm long) bear 3 tertiary branchlets (80 mm diameter, 320 mm long) with each bearing 2 or 3 terminal branchlets (48 mm diameter, 160 mm long), and occasionally terminating in a hairlike filament (2 -4 cells long). pacific island distribution Reyes (1976) and Ohba (1995) previously reported Dasycladus vermicularis in the Siquijor Province of the Philippines and Kerama Islands in the Ryukyus, respectively. The specimens from Santa Rosa Reef represent the first record from the Polynesia -Micronesia region. Dasycladus vermicularis is predominantly a Caribbean species and is known from Florida, Bahamas, Bermuda, Caicos Islands, Cuba, Jamaica, Trinidad, Greater Antilles, Gulf of Mexico and Brazil (Taylor, 1960; Littler & Littler, 2000) . Polysiphonia delicatula Hollenberg, 1968a, 62, figure 1F ; Abbott, 1999, 412, figure 120E . 
New Micronesia record

pacific island distribution
Hawaiian Islands (Hollenberg, 1968b); Baker Island (Tsuda et al., 2008) ; Johnston Atoll (Tsuda et al., 2010a) ; Wake Atoll (Tsuda et al., 2010b) .
Phylum CHLOROPHYTA Neomeris mucosa M. Howe, 1909, 80, pl 
Arno Atoll, Marshall Islands (Dawson, 1956 ). Yamada, 1944, 36, pl. vi (Yamada, 1944) .
Rhipilia micronesica
Udotea palmetta Decaisne, 1842, 380, pl. 17 ( figure 15) ; Gepp & Gepp, 1911, 122, figures 10, 11 & 54; Dawson, 1956, 41, figure 28 . 
pacific island distribution
Arno Atoll, Enewetak Atoll, Kwajalein Atoll, Majuro Atoll in Marshall Islands (Dawson, 1956 (Dawson, , 1957 ; Chuuk State, Federated States of Micronesia (Tsuda, 1972b) ; Baker Island (Tsuda et al., 2008) . There is one report of Udotea palmetta from Agat Bay in Guam (Chernin et al., 1977) ; the specimen, if collected, is not present in the GUAM Herbarium (Tom Schils, personal communication, 14 July 2011).
D I S C U S S I O N
This study represents the second report of marine benthic algae from the submerged Santa Rosa Reef. Kolinski et al. (2005) listed 10 putative field-identified algal species (i.e. 9 green algae and 1 red alga) and at least 3 additional taxa identified only to genus that were observed by one of us (P.S.V.) on the submerged reef during the September NOAA -RAMP expedition in 2003. Kolinski et al. (2005) were identified (see text and Appendix), the unidentified species of Caulerpa was not present among the voucher specimens. The isolated and completely submerged nature of Santa Rosa Reef suggests that it is less likely to suffer from introduced species than islands with sustained high anthropogenic marine activities (e.g. harbour traffic and aquarium dumping). However, because recreational fishing boats are known to frequent the reef (PIFSC, 2010) , it is possible that alien species could arrive via anchoring activities (Acosta & Forrest, 2009) . Despite this possibility, the eight newly reported species discussed here have not been documented from Guam or other islands in the Mariana Islands, so the possibility of these species arriving with boats travelling from Guam is unlikely. Instead, it is hypothesized that these new records are naturally occurring species on Santa Rosa Reef, and possibly reflect a deeper water flora that may exist on other islands within the Mariana Islands that have not yet been extensively studied. Recent studies of deep-water habitats in the Hawaiian Islands have revealed a suite of newly reported algal species (Vroom, 2005; McDermid & Abbott, 2006; Bailey-Brock & Magalhães, 2010) , and it is expected that many new taxa will be reported from other isolated islands in the Pacific once deeper water surveys are conducted.
The four newly reported green macroalgae (Rhipilia micronesica, Udotea palmetta, Dasycladus vermicularis and Neomeris mucosa) and the brown alga Cutleria irregularis, all of which grow on hard substrata, are not considered to be potentially invasive species that could harm reef ecosystems. In other areas of Micronesia or the Pacific where these species have been reported, they are not common components of most reef systems. The other 3 species, i.e. Dasya iyengarii, Polysiphonia delicatula and P. homoia, are small species that typically occur as epiphytes on larger algae such as Halimeda. The genus Halimeda, represented by Halimeda taenicola (Figure 2 ) and 4 other species at Santa Rosa Reef (Appendix), was the predominant algal genus in all collections made in 2003 and 2005. Liagora ceranoides, Caulerpa urvilleana, Microdictyon okamurae and an unidentified species of Laurencia (see Appendix and Figure 2 ) were among the predominant macroalgal species at Santa Rosa Reef.
The relatively low algal species diversity (i.e. 32 species) found on Santa Rosa Reef when compared to Guam (i.e. 332 species) is not surprising given the great disparity in their sizes (Losos & Ricklefs, 2009) , differences in sampling effort and the significantly greater amount of habitat variability found on Guam as compared to Santa Rosa Reef. Nevertheless, Santa Rosa Reef represents one of many submerged banks and seamounts scattered across the Pacific Ocean that serve as crucial stepping stones allowing marine organisms to naturally, albeit slowly, disperse to new geographical locations.
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